Reversible inhibition of the human xenobiotic-metabolizing enzyme arylamine N-acetyltransferase 1 by S-nitrosothiols.
Human arylamine N-acetyltransferase 1 (NAT1) is a polymorphic phase II xenobiotic-metabolizing enzyme which catalyzes the biotransformation of primary aromatic amines, hydrazine drugs, and carcinogens. Structural and functional studies have shown that the NAT1 and factor XIII transglutaminase catalytic pockets are structurally related with the existence of a conserved catalytic triad (Cys-His-Asp). In addition, it has been reported that factor XIII transglutaminase activity could be regulated by nitric oxide (NO), in particular S-nitrosothiols (RSNO). We thus tested whether NAT1 could be a target of S-nitrosothiols. We show here that human NAT1 is reversibly inactivated by S-nitrosothiols such as SNAP (S-nitroso-N-acetyl-DL-penicillamine). A second-order rate constant for the inactivation of NAT1 by SNAP was determined (k(inact)=270M(-1)min(-1)) and shown to be in the same range of values reported for other enzymes. The inhibition of NAT1 by S-nitrosothiols was reversed by dithiothreitol and reduced glutathione, but not by ascorbate. As reported for some reactive cysteine-containing enzymes, our results suggest that inactivation of NAT1 by S-nitrosothiols is due to direct attack of the highly reactive cysteine residue in the enzyme active site on the sulfur of S-nitrosothiols to form a mixed disulfide between these NO-derived oxidants and NAT1. Finally, our findings suggest that, in addition to the polymorphic-dependent variation of NAT1 activity, NO-derived oxidants, in particular S-nitrosothiols, could also regulate NAT1 activity.